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(54) Wire reinforced vascular prosthesis 

(57) What is described herein is a endovascular 
tube or bifurcated prosthesis used for the repair of 
aneurysms or other vessel disease. This can be soft or 
hard occlusive disease. This prosthesis is constructed 
by fabricating a structure that consists of a textile or 
other polymeric material and through which is threaded 
a superelastic metal wire such as a nitinol, a ductile wire 
or other filament material. The textile can be a polymeric 
material. The wire provides the self-expandability of the 
current device. Ideally, the thickness of the device 
should be minimized, so that it can be delivered to the 
diseased site using a percutaneous procedure. 
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Description 

Field Qf the Invention 

[0001] In general, this invention relates to prosthetic s 
devices used for the repair of aneurysms or other vessel 
disease, including soft or hard occlusive diseases. More 
specifically, this invention is related to prostheses which 
are constructed by a weaving, braiding or other process 
using two different types of materials, typically a supere- 10 
lastic metal wire mesh such as nitinol and a polymeric 
material. 

Background of the Invention 

15 

[0002] Graft materials are known in the art. However, 
the current graft materials have certain disadvantages. 
First of all most graft materials are not self-expanding. 
In addition, the prosthesis will not typically need a radial 
crimping to give the prosthesis a shape, kink resistance 20 
or twist resistance. Current prostheses are not known to 
provide such a benefit. Naturally, it is desired to have a 
stronger, easier to construct device as compared to 
present prosthesis. 

[0003] Further, it is desirable to have a graft, which 25 
does not need a stent placed at one or both ends of the 
graft, in order to firmly embed the graft into the lumen of 
the body. Further, naturally, it is desirable to have a 
device wherein the superelastic material does not pro- 
trude from the outside of the graft. In fact, it is most 30 
desirable to have a device where the wire is co-exten- 
sive with the textile or other material from which the graft 
is formed. 

Summary of the Invention 35 

[0004] These and other objects of the invention are 
described by the current device. What is described 
herein is a endovascular tube or bifurcated prosthesis 
used for the repair of aneurysms or other vessel dis- 40 
ease, which can be either soft or hard occlusive dis- 
ease. This prosthesis is constructed by fabricating 
generally a tubular structure that consists of a textile or 
other polymeric material and through which is threaded 
a superelastic metal wire such as: nrtinoi; a ductile wire; 45 
or other filament material. The textile can be a polymeric 
material such as polyethyleneteraphthalate PET or a 
biocompatible polymer. The wire, if it is superelastic pro- 
vides the self-expandability of the current device. 
[0005] Ideally, the thickness of the device should be so 
minimized, so that it can be delivered to the diseased 
site using a percutaneous procedure, typically cather- 
ization. When a superelastic material is used in the 
interweave of the device, the wire is "set" prior to the 
textile fabrication. In other words, the "set" takes place ss 
when the wire is manufactured or annealed, so that the 
wire is capable of returning to a particularly identified 
shape. In this fashion, the wire can be placed within the 



delivery device and then released so that is expands 
into position. 

[0006] The wire is straightened and incorporated with 
the polymeric material as a component structure. The 
prosthesis is then heat set as necessary and loaded 
into a delivery system. Upon delivery, the superelastic 
wire returns or self-expands to its set shape. 
[0007] In the case of a woven structure, the wire can 
be either formed from a wrapped yarn (running length- 
wise) or a "filling" yarn (running crosswise). If the device 
contains a wrap yarn, the yarn can be shape set into a 
"sawtooth" pattern, so that when it is expanded it forms 
a crimp-like serration on the prosthesis surface. This 
gives the prosthesis clear longitudinal flexibility for siz- 
ing to the vessel diameter at the luminal wall, as well as 
a certain amount of radial strength from the self- 
expanding material. 

[0008] To obtain the desired self-expanding properties 
any number of superelastic wires can be run parallel to 
the longitudinal axis of the prosthesis. Or, the wires can 
be interposed circumferential ly about the prosthesis. In 
either event, upon self-expansion, the prosthesis sets 
with a desired outer diameter or in a desired diametral 
or angle, and becomes firmly implanted against the ves- 
sel wall. Because the material is rather impermeable to 
fluid flow, the aneurysmal area is bridged and healing of 
the aneurysm can begin. Or, if a lesion is bridged, the 
superelastic aspects of the device cause the material to 
expand and take the shape of the graft enlarged lumen, 
so formed by the disclosed bi-directional graft material. 
Or, a area which has more direct correlation to Young's 
modulus can be used, so that the prostheses is more 
balloon expandable. 

Periled Pescriptlon of the Drawings 

[0009] The objects of the invention will be better 
understood from the following figures: 

Figure 1 is a perspective view of the reinforced 
endovascular prosthesis; 

Figure 2 is the flat braid weave from which the fab- 
rication mechanism from which the device is put 
into place; 

Rgure 3 is a side view of the tubular prosthesis; and 

Figure 4 is an end view of the weave of the tubular 
prosthesis. 

Detailed Description of the Invention 

[001 0] As can be seen from the figures, a device 1 0 is 
formed from a graft material 12. The graft material 12 is 
a woven mesh such as Dacron® or a biocompatible 
graft 12 on polymer graft. Interposed within interstitial 
spaces of the device 10 is a series of self-expanding 
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wires 14. These wires 14 are generally placed length- 
wise as can be seen in Figures 1 and 3. However, as in 
Figure 2, the wires 14 are placed circumferentially 
around the graft 10. In either event, it is the self-expand- 
ability of nitinol that proves useful to enhance the partic- 
ular working qualifications of the Dacron® graft material 
12. As seen in Figures 3 and 4, in that is the side view 
and end view figures, it can be shown that the graft 1 2 is 
formed so that the wires 14 expand after having been 
woven through the graft 12. This, of course, causes the 
device itself to expand upon release within a desired 
lumen of the body. 

[0011] Typically, the wire 14 is chosen from a self- 
expanding material such as nitinol. Of course, wire 14 
can be made from some other sort of ductile wire or 
other filament material. The only necessity is that the 
structural integrity provided by the wire or other filament 
be interposed within the graft, as can be seen from the 
weaves of Figures 1-4. If a superelastic material is 
used, such that the graft can be expanded without need 
for a balloon, then of course the wire will provide a cer- 
tain advantage over current self expanding stent-graft 
combinations, that is, an ability to reduce the overall 
diametral width of the wire/graft device. This is accom- 
plished due to the combined weave and graft occurring 
in the same diametral thickness. 
[0012] So, as can be readily seen, this design is 
unique in that the superelastic or ductile wire or other fil- 
ament material is fully incorporated into the textile struc- 
ture of the polymer base material. Furthermore, it is 
unique in that the prosthesis itself can be made to be 
self -expanding. 

[001 3] The prosthesis 1 0 does not need to be radially 
crimped, like some precursor devices, due to its integral 
construction. The nitinol material (in the self-expanding 
version); or the steel or other filament material (in the 
balloon expandable version) forms the prosthesis back- 
bone and provides the prosthesis with structure and 
integrity as well as providing a strengthening device for 
the graft to prevent proliferation of occlusive are typically 
or other aneurysmimal disease. Further, the wires 14 
are more radiopaque than the textile structure, and will 
make the entire prosthesis radiopaque and this more 
readily visible under X-ray in the body. 
[0014] Depending on the construction and configura- 
tion of the supporting backbone material, stents of 
either superelastic, ductile or combination of materials 
can be placed on either end of the prosthesis 10 to 
anchor the prosthesis 10 to the body wall. However, as 
can be seen, with the current invention, stents are not 
per se necessary to provide support to the system. 
[0015] Naturally, because the superelastic nitinol 
material is provided within the shape of the current 
device, it is typically thinner than a layered approach 
using a stent and a graft combination when the wire 14 
is placed on the interior (where it is exposed to the inte- 
rior side of the graft 12) prosthesis 10 is held by force 
against the luminal wall. 



[0016] Finally, if desired, the ductile or superelastic 
wire 14 with a loosely wrapped textile graft 12 can be 
made to be extremely porous. Additionally, the device 
can tightened (as indicated in the Figures) so that the 
5 pore sizes (P) are much less than about 30 microns. 
This enables the device to provide adequate protection 
for the coronary artery system, which is one intentional 
area of use. 

[0017] In use therefore, the device 10 of the present 

io invention is formed by interweaving a nitinol 1 4, typically 
a superelastic nitinol, into a Dacron® or Teflon® graft 
12. Upon weaving, the device is given a "memory" so 
that it will take a permanent set at a certain size. Then, 
the device 10 is compressed into a catheter or other 

75 delivery system (not shown) useful for delivering self- 
expanding stents. When this happens, the device is fur- 
ther compressed and placed in the catheter and further- 
more placed in the body. The device is presented to the 
lesion site in the same way as is done by typical self- 

20 expanding stent users. Thereafter, when in place, a 
sheath (not shown) of the stent delivery system is pulled 
back, and the device 10 is released. This allows the 
device 10 to be placed at the lesion site, and with little 
blood leakage. This provides capable application for 

25 either aneurysmal or occlusive disease. Once the pros- 
thesis 10 is in place, the device prevents blood flow and 
turbulence and pressure on an aneurysm at the situs of 
graft 10. With respect occlusive disease, the prosthesis 
10 can be passed into a lesion of about 1 -2.5mm. By 

30 doing so, the occlusive disease (or the aneurysmal area 
is hopefully well treated. 

[001 8] Minor modifications are certainly possible with- 
out departing from the scope of the invention. For 
instance, the wire materials can be substituted to be 

35 either stainless steel, stiffer polymer materials, tantalum 
or cobalt based superalloys. Whereas the superelastic 
wires are intended to be self-expanding and supporting, 
other materials can be interwoven or braided as into the 
prosthesis 10 to create a serf -expanding prosthesis. 

40 The wires can be placed in such a manner as to obviate 
the need for stents on one end of the construction and 
more typical grafts on the other end. Naturally, the pros- 
thesis itself can either be straight, tapered or bifurcated. 
The device can be formed into any shape to conform to 

45 various vessel configurations and differing anatomies. 
[0019] The invention certainty can be used to treat in 
other conditions such as TIPPS (trans intrahapetic 
peripheral prosthetic surgeries), diffusive occlusive dis- 
ease, and soft tissue occlusions where a covered stent 

so would normally be used. The wire can be coated with a 
textile material such that the prosthesis itself presents 
uniform biocompatible surface to the body. Or, multiple 
types of metal wires can be incorporated into the pros- 
thesis to make it more or less radiopaque, as well as to 

55 restrict the superelastic material from over-dilating the 
vessel wall. Depending on the application, the wire or 
textile can be coated with therapeutic agents such as 
rapamycin to enhance or retard endothelization of the 
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prosthesis. 

[0020] Naturally, all these modifications are consid- 
ered part of the invention. The invention therefore is to 
be known from the attached claims and their structural 
and other equivalents. s 

Claims 

1. A prosthesis comprising a woven graft material, 
said woven material having a plurality of openings 10 
in its structure; and a wire material woven through 
said plurality of openings. 

2. A prostnesis of claim 1 wherein the wire is a self- 
expanding alloy. is 

3. A prosthesis of claim 1 wherein the wire is an alloy 
which conforms to Young's modulus. 

4. A prosthesis of claim 1 wherein the graft is a 20 
Dacron® weave. 

5. A prosthesis of claim 1 wherein the graft is a 
Teflon® weave. 

25 

6. The prosthesis of claim 1 wherein the prosthesis is 
self-expanding. 

7. The prosthesis of claim 1 wherein the prosthesis is 
made with said wires placed circumferentially about so 
said graft. 

8. The prosthesis of claim 1 wherein the prosthesis is 
made with said wires placed longitudinally about 
said graft. 35 

9. A method for placement of a graft, comprising: 

providing a prosthesis comprising a woven 
graft material, said woven material having a 40 
plurality of openings in its structure; and a wire 
material woven through said plurality of open- 
ings. 

10. Method of claim 9 wherein the wire is a self- 45 
expanding alloy. 
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FIG. 3 
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